Distribution of mitochondrial enzymes between the perikaryal and synaptic fractions of immature and adult rat brain.
The subcellular distribution of mitochondrial enzymes was studied in cerebral hemispheres of 15-day-old and adult rats. At both ages the synaptosomal fraction contained very little glutamate dehydrogenase (EC 1.4.1.2) but significant amounts of succinate dehydrogenase (EC 1.3.99.1), glutaminase (EC 3.5.1.2), hexokinase (EC 2.7.1.1), malate NADP dehydrogenase (EC 1.1.1.40) and beta-hydroxybutyrate dehydrogenase (EC 1.1.1.30). In immature brain, in the fraction enriched with free (perikaryal) mitochondria, the concentrations of these enzymes were 9.5, 1.8, 2.0, 0.92, 1.5, and 2.1 times higher, respectively, than in the synaptosomes. The increase with age in succinate dehydrogenase and glutaminase was restricted to free mitochondria while hexokinase and malate NADP dehydrogenase accumulated and beta-hydroxybutyrate dehydrogenase diminished in both fractions. In adult brain, too, where the above ratios became 7.5, 5.2, 3.5, 0.84, 1.4, and 2.0, respectively, the concentrations of enzymes relative to each other distinguished clearly between free and synaptic mitochondria. The results substantiate previously noted signs of mitochondrial heteroeneity in adult brain, and extend them to immature brain. The chemical composition, the quantitative pattern of enzymes, of free and synaptic mitochondria is clearly different, and undergoes separate changes during postnatal differentiation.